Effect of allopurinol on the formation of reactive oxygen species during intense exercise in the horse.
Allopurinol was administered to six horses in a cross-over study to determine the relative contribution of xanthine oxidase (XO) activity to the formation of reactive oxygen species (ROS) in the horse during intense exercise. Exercise increased the mean (SEM) plasma lipid hydroperioxide concentration to a maximum of 492.7 (33.4) microM within one minute of exercise completion and maximum levels of both oxidised glutathione (GSSG) in haemolysates of red blood cells and the glutathione redox ratio (GRR) occurred 20 minutes after exercise (87.2 [12.2] microM and 8.9 [0.9] per cent, respectively). Allopurinol significantly reduced lipid hydroperoxides, GSSG and the GRR at the corresponding maximal times after exercise measured during control exercise (217.5 [32.1] microM. 63.8 [8.6] microM and 6.8 [0.7] per cent, respectively). Significantly higher levels of hypoxanthine and xanthine were measured after exercise in the plasma of horses that received allopurinol than in control horses, although uric acid levels remained constant. In control horses, plasma uric acid concentrations increased after exercise to a maximum 20 minutes after exercise of 28.1 (2.6) microM, significantly higher than in horses given allopurinol (9.6 [1.3] microM). The results show that the inhibition of XO by allopurinol leads to a decrease in the formation of ROS during exercise, and thus a reduction in oxidative stress.